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Terms of Reference for Specialist Task Force STF 282 (PH) 
(TB ERM/TG37)
DSRC Conformance Testing in support of Interoperability

1
Rationale

1.1
Social significance

In view of mandate M/338 (“Mandate to CEN, CENELEC and ETSI in support of the proposal for a Directive of the European Parliament and of the Council on the widespread introduction and interoperability of electronic road toll systems in the Community (COM (2003) 132 final) and the 3rd bullet of the scope of the mandate: 

“To encourage, in particular CEN, as a matter of priority, further standardisation covering aspects of Digital Short Range Communications (DSRC) using 5.8 GHz microwaves with the objective to enable the provision of on-board units (OBUs) which are interoperable with all current DSRC EFC systems within Europe. In addition to the standards, the ESOs shall develop an interoperability testing scheme permitting the practical verification of interoperability between implementations”

ETSI, recognising that whilst it needs to work together with CEN & CENELEC to produce interoperability testing suites for all current DSRC EFC systems within Europe, further acknowledges that CEN TC 278 has by resolution (CEN/TC278/032/13/2004) requested that ETSI, as a matter of priority, provide conformance testing suites as essential preparatory work to support interoperability of the CEN DSRC, before the programming process envisaged in M/338.

ETSI proposes to respond to this urgent request in advance of the formal response to the mandate and propose by making this submission for immediate co-funded support through this project.

The impact of the current proposal is anticipated to be as follows:

Fulfilment of the following EU policies:

· Assisting in the creation of a single market for DSRC equipment.
· Interoperability of pan-European tolling. 

· Facilitating the free movement of citizens within the EU.

Consequential benefits:

· Speed up toll collection.
· Smoother traffic flow.
· Increasing the capacity of motorways.
The introduction of pan-European interoperable EFC based on DSRC opens the possibility for additional road and transport-related applications and services, which enable:

· Increased road safety

· Enable police co-operation in the transport sector 

· Increase supply-chain efficiency.
· Reduce congestion, delays and accidents.
The provision of this test specification will avoid current provisions for interoperability which are manual and costly, requiring a demonstration by each vendor of interoperability with other vendor’s proposed systems, for each and every installation of an EFC system.

1.2
The role of standardisation

Standardisation is essential for key areas such as electronic fee collection, if Pan European interoperability is to be achieved as required by EU Directive 2004/52/EC.
Standardisation will also assist with the provision and promotion of additional services using DSRC media.
In order to support a multi-vendor environment, compatibility and interoperability of equipment is required.  This can only be achieved through the use of standardised test procedures. This proposal is to achieve such standardised procedures. 

1.3
Taking previous results into consideration

Considerable efforts have been made by companies, governments and institutions within the EU, and assisted by EU projects, to achieve Electronic Fee Collection (EFC), and support for other services using the same media during the past decade.
We note particularly EU projects [application of the air interface for EFC, etc] and followed by ADEPT, VASCO, STAR, PAMELA, MEDIA, PISTA, CESARE and CARD-ME.
The work of CEN TC 278, assisted by these projects, has resulted in CEN DSRC standards EN 12253, EN 12795, EN 12834 [ISO 15628] and  EN 13372. ETSI TC ERM has further developed EN 300 674 containing the harmonised standard and radio requirements for CEN DSRC. CEN has requested that ETSI urgently prepare further conformance and interoperability test specifications for CEN DSRC. This proposal is in order to rapidly develop these test specifications.
Significantly, there are now DSRC based EFC installations in France, Austria, Norway, Sweden, Denmark, UK, Spain, Portugal, Switzerland, Turkey and Germany. Other countries such as the Netherlands and the new member states are considering the implementation of such systems.
Internationally, CEN DSRC based schemes are also implemented, and are being implemented, in Australasia, North and South America, Africa and in Asia, to the advantage of European enterprises.

All such schemes are critically dependant on compatibility tests in order to achieve interoperability. Today no such standardised tests exists for layers 2 and 7 of DSRC.

1.4
Consequences if not agreed

As long as there are no standardised test procedures for DSRC layers 2 and 7, every member state and operator who installs EFC systems, or who extend their EFC implementation, has to develop his own test procedures, and every vendor has also to develop his own test systems. 
This will delay the deployment of interoperable CEN-standardised DSRC EFC systems in Europe as desired by the new Directive. It is extremely costly and is inconsistent in result, since there is no certainty of compatibility between the tests. Furthermore, international sales penetration is potentially restricted by the inability to test against standardised test procedures.

2
Objectives

The objective is to develop standardized conformance test suites in support of interoperability of CEN Dedicated Short-Range Communication (DSRC) systems (EN 12795, EN 12834 & EN 13372) as used in the context of Electronic Fee Collection, in response to an urgent request from CEN. 

The tasks involved include:

· Production of harmonised functional test specifications in natural language, where possible based on proprietary test specifications currently used within the industry. 

· Production of machine-processable test suites using formal languages

· Validation and review of the test suites by stakeholders in the light of practical implementation, 

· Integration of the results of the validation and review process.

ETSI has chosen to develop conformance test suites due to the inadequacy of the current practice of relying on ad-hoc interoperability testing for DSRC. 

This work is considered as the first essential phase of testing EFC interoperability between different EFC DSRCs in use in Europe, which may subsequently be developed using an extension to these test suites.

ETSI has chosen to develop these deliverables as Technical Specifications due to their simplified approval and publication procedures, which will enable rapid integration and re-publication of the results of the validation and review phase of the activity. 
3
Scope of work

The STF will produce interoperability test suites and related documentation to achieve:

a) Protocol testing for CEN DSRC MAC and LLC layers (EN 12795), and

b) Protocol testing for CEN DSRC application layer (EN 12834) and using selected elements from EN 14906.
The deliverable will comprise six Technical Specifications (TS), covering:

· Protocol Implementation Conformance Statement (PICS) template
· Test purposes document

· Abstract Test Suite, and Protocol Implementation Extra Information for Testing (PIXIT) template

The six ETSI Work Items which will be developed by this STF are as follows:

DTS/ERM-TG37-001-1: 
Electromagnetic compatibility and Radio spectrum Matters (ERM); Protocol testing for DSRC MAC and LLC layers; Part 1 Protocol Implementation Conformance Statement (PICS) template

DTS/ERM-TG37-001-2: 
Electromagnetic compatibility and Radio spectrum Matters (ERM); Protocol testing for DSRC MAC and LLC layers; Part 2 Test Suite Structure and Test Purposes (TSS&TP)

DTS/ERM-TG37-001-3: 
Electromagnetic compatibility and Radio spectrum Matters (ERM); Protocol testing for DSRC MAC and LLC layers; Part 3 Abstract Test Suite (ATS) and Protocol Implementation Extra Information for Testing (PIXIT) template
DTS/ERM-TG37-002-1: 
Electromagnetic compatibility and Radio spectrum Matters (ERM); Protocol testing for DSRC application layer; Part 1 Protocol Implementation Conformance Statement (PICS) template

DTS/ERM-TG37-002-2: 
Electromagnetic compatibility and Radio spectrum Matters (ERM); Protocol testing for DSRC application layer; Part 2 Test Suite Structure and Test Purposes (TSS&TP)

DTS/ERM-TG37-002-3: 
Electromagnetic compatibility and Radio spectrum Matters (ERM); Protocol testing for DSRC application layer; Part 3 Abstract Test Suite (ATS) and Protocol Implementation Extra Information for Testing (PIXIT) template

4
Work plan

4.1 Detailed task description 

The following is a description of the various tasks required of the STF, in approximate order of execution:

Task 1:
Initial activity

This task includes initial preparatory work, in particular collection and review of existing proprietary test specifications for DSRC which the STF has permission to use in their work.

This task should take approximately 6 man/weeks of work.

Task 2:
PICS Development

This task involves development of the PICS template for DSRC MAC, LLC and Application layers (part 1 of the specifications to be delivered by the STF).  The STF will be required to identify all the mandatory and optional features of the specifications, and include them in the PICS tables.
This should involve approximately 6 man/weeks of work.

Task 3:
TSS&TP Development

This task is to develop the Test Suite Structure and Test Purposes for MAC, LLC and Application layers.  This involves developing the bulk of part 2 of the specifications to be delivered by the STF.  The STF will perform a detailed review of each element of the base specifications, to analyse what can be tested and how best to test it.

The STF will require feedback and guidance from the Technical Body during this task.

This task is expected to take 18 man/weeks of activity.

Task 4:
Test Suite development

Based on the output of the previous task, the STF will take the test purposes they have developed, and create Abstract Test Suites in TTCN, one each for MAC, LLC and Application layers.  For this, the STF will use specialist software tools and resources which will be provided to them at the ETSI Secretariat.  
This test suite will be verified and compiled in-house at ETSI as an initial quality control, before being further validated by the member companies of the Technical Body.  
This task is expected to take 30 man/weeks, excluding the validation phase.

Task 5:
PIXIT Development

The STF will create PIXIT template documents, one each for MAC, LLC and Application layers, to accompany the test suites produced in Task 4.  Together the PIXIT templates and the test suites will make up part 3 of the specifications.

This task will take 3 man/weeks of activity.

Task 6:
Validation Phase

Once the test suites have been drafted, they will be sent to the members of the Technical Body in order that it can be validated using real test equipment and devices under test.

This validation process will require that members of the Technical Body, and indeed any other interested parties, implement the test specification on their test tools. Using these test tools, they will be required to test DSRC devices or prototypes using the test suites developed by the STF.

The result of the test execution will then be analysed, in order to identify if any test failures are due to errors in the implementation of the devices being tested, are due to errors in the implementation of the test tool, or are due to errors in the test suite itself. This analysis will be performed again by the member companies themselves, using their professional and technical judgement, and only the final type of error, those in the test suite, will be communicated to the STF in the form of change requests to the test suites.

During this validation phase, the STF will be required to track, record and verify any change requests to the test suites which are made by members of the Technical Body. The STF will need to pay careful attention to the change requests, to ensure that generic solutions to problems are proposed and not specific solutions for one test tool or device under test.  

Periodically, the STF will be required to implement the change requests and release an updated version of the test suites to the Technical Body for a further round of validation.

This process, if performed iteratively by several companies, using more than one test tool, testing several DSRC devices, will enable errors in test tools and in the test suites to be rapidly detected and resolved.

This process has already been used by ETSI and has proven itself in the case of DECT testing, GSM testing, and more recently, for UMTS, where ETSI is managing the 3GPP project developing the test specifications for the radio interface.

The process is characterised by a high commitment from industry to implement the test suites, to perform the testing and to analyse the results.

16 man/weeks are required for this task.

Task 7:
Management of the STF

This STF, like all projects, will require some management.  While this management should be as light as possible, it becomes critical to manage the project correctly during the validation phase, when there is more intense information flow between the Technical Body and the members of the STF.

This task is expected to take 6 man/weeks.

The following are the tasks required of the TB:

Task A

Provision of Industry Proprietary test specifications for DSRC, and assistance in the search for such.

Task B

Feedback and support during the phase of production of the PICS and Test Purposes

Task C

Review of the PICS and Test Purposes, following STF tasks 2 and 3 above.

Task D

Implementation and Validation of the ATSs developed by the STF, provision of comments and change requests to STF, especially during STF Task 6 above (the validation phase).

While Tasks A, B and C are important, they will not require as much resources from members of the Technical Body as Task D.  Task D, Validation, requires a strong commitment from members of the Technical Body in order for it to be successful. This is clear from the description of STF task 6.

In order to accomplish Task D, at least two company members of the Technical Body have committed to each spend at least 15 man/days per month, for a duration of 6 months, in order to validate the test specifications using their own test equipment and devices under test. This very significant voluntary (in kind) contribution underlines the importance to industry of the provision of these standardised test suites.
4.2 Workflow and milestones

The project is expected to start in January/February 2005 and will end in August 2006. The following is an approximately workflow of the project.  It should be noted that the STF is not expected to be available to work full time on each task.
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4.3
Total resources required

The total cost of this action is estimated at 488 000 EUR.  This figure includes the EC/EFTA contribution towards STF working-days, an EC/EFTA contribution to cover the project management activity under the PTCC experts, the cost for ETSI to host the sessions, and the in-kind contribution from the Members.
Of this, the EC/EFTA will provide 271 000 EUR.  This total resource is split as 360 working-days from the STF (216 000 EUR), 16 000 EUR for travels and stakeholder consultation, and 39 000 EUR for the project management activity under the PTCC experts (65 working-days).
ETSI will provide an equivalent contribution of 73 000 EUR in the form of hosting of the experts and support from the PTCC:
PTCC experts hosting costs of 65 working days (13 000 EUR including the hosting cost).
A minimum of 300 working days will be carried out in ETSI (Sophia Antipolis).  The contribution from ETSI for hosting the experts for this period is 60 000 EUR.
4.4
Travel Plan

The total estimated travel budget is 16 000 EUR, split as follows:

Two STF member attendance at each TC ERM TG 37 or TC ERM meeting (expect 4 meetings during duration of project): 12 000 EUR.
STF leader attendance at TC ERM TG 37 meeting or TC ERM meeting, co-located with ISO TC 204 (intercontinental travel): 4 000 EUR.
4.5
Other costs (in-kind contribution)

The industry representatives in TC ERM TG 37 plan to spend in-kind resources during the life of the STF, to a total of 144 000 EUR, as follows:

Two companies commit to spending each the equivalent of 15 man/days of resource per month, for a duration of 6 months, to validate the test specifications and feed comments back to the STF. This equates to 108 000 EUR.

It is expected that through participation in meetings at which the work of this STF will be reviewed, the industry representatives will spend the equivalent of 36 000 EUR in in-kind resources.

4.6
Related activity in other bodies and other interested ETSI TBs

The STF will base its work on standards developed by CEN TC 278, especially WGs 1 and 9. The resulting test specifications will additionally assist the ISO CALM standardisation project (continuous communications with vehicles) and enable them to additionally support CEN DSRC. The STF will need to liaise with CEN TC 278 in order to provide feedback to the base CEN standards, where and if necessary.
The STF will also try to use as a basis for its work any existing proprietary CEN DSRC/EFC test specifications, which may be made available to it.

5
Relation to other work

The existing DSRC EFC standards have been detailed in section 1.3 above. 
CEPT and ETSI have worked together to achieve a consistent regulatory framework in Europe with supporting communications standards. 
At the application layer CEN has worked jointly with ISO TC 204 (ITS) and ETSI ERM/TG 29 to provide a global application layer standard (ISO 15628). 
Currently work is under way both within ETSI ERM/TG 37, in co-operation with ISO TC 204, IEEE and ITU to achieve next generation systems which will provide continuous communications between vehicles and infrastructure, and to enable, within a multimedia framework, such systems to also support CEN DSRC where appropriate. 
The output of the work to date combined with the efforts of European companies has resulted in significant use of CEN DSRC around the world.
The significant gap at present is the lack of standardised compatibility tests.

6
Base and reference documents

The base specifications for this activity have been developed and published by CEN. They are as follows:

EN 12795
“DSRC data link layer: medium access and logical link control”
EN 12834
“DSRC application layer”
EN 13372
“DSRC profiles for RTTT applications”
EN 300 674-1
“DSRC; General characteristics and test methods for Road Side Units (RSU) and On-Board Units (OBU)” 
7
Expertise required

The STF will be managed by a staff member of the ETSI Protocol and Testing Competence Centre (PTCC), who will also participate in the STF.

The STF requires 3 experts from industry, all of whom should have a minimum of 3 years experience of CEN DSRC, development of DSRC equipment or DSRC specifications, or applications of DSRC in the field. Knowledge of the DSRC protocol layers, rather than of the radio layer, is particularly sought. Candidates who have experience in interoperability problems with DSRC, or who have been involved in DSRC interoperability testing, are also particularly sought after.
In addition, experience of TTCN-2 and test suite development and, if possible, test realisation is required from at least two of the 3 experts.

8
Performance indicators

As required by the contract, ETSI will provide information that will act as performance indicators against this activity in the following cases:

Effectiveness:

Details of the number of participants in the activities at all levels, including attendance at Steering Committee meetings, attendance at ERM/TG 37 and TC ERM meetings, commenting on drafts throughout the lifetime of the development of the test specifications will be recorded. Details will also be provided on the number of participants involved in electronic working, both via the email lists and the web pages.

In addition members of TG37 have undertaken to perform voluntary validation of the test specifications. Details will be provided on the number of companies, number of participants and time spent in this activity.

A separate project management report will provide details on the achieved production schedule in relation to that set down for the work items in the contract, including deliveries on time with requested content and quality.

Proposed benchmarks:

· A draft version plus the final version of each deliverable announced and promoted through e-mail and the web page of the STF (publicly available from the ETSI web site);

· 90% of the tasks and other milestone-related schedule achieved on time.

Stakeholder engagement and dissemination of results:

A specific project report on the performance of the validation phase of the project will be provided. This report will identify the level of the stakeholder involvement in the validation phase, will describe the process used, and will provide information on the effectiveness of the validation exercise undertaken.

An analysis will be given of the wider stakeholder representation in the activity, including manufacturers, operators, application and service providers.

An analysis will also be given of the liaison activities undertaken with other standardization bodies and with industry bodies. A key requirement of the proposed work is to build on the work that is underway in these other bodies and the number of cross references to other work and citations of the proposed work by these other bodies are considered particularly important.

Completed deliverables will be publicised via the relevant web pages, via ETSI press releases and via CEN TC 278 and ISO TC 204. 

Proposed benchmarks:

· 5 experts involved in steering group activities during the lifetime of the STF, actively contributing to the work through the various available channels;

· 4 steering committee meetings to collect input from various sources and to progress the draft deliverables;

· ERM/TG 37 will have active liaisons with both CEN and ISO as well as with relevant research information.

· 2 press releases on the work, to announce the achievement of important results and milestones.

Impact:

The standardised tests will assist member states to comply with the relative EU Directive.

Efforts will be made to provide information on the satisfaction of the stakeholders at the activity during the work.  This also includes elements mentioned above in relation to comments received during the drafting of the tests specifications.

Technical standards such as those proposed in this project normally take several years to have a measurable impact on industry and other standards bodies.  Hence, only a limited assessment of the predicted impact will be possible within the timescale of the project.
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